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ABSTRACT 
 
Background: Lifestyle or behavioral factors critically determine high blood pressure in 
individuals. Elderly with hypertension in Indonesia aged 55-64 years by 45.9%, 65-74 years by 
57.6%, and > 75 years by  63.8%. This study aimed to examine factors affecting healthy behavior in 
elderly with hypertension using health belief model. 
Subjects and Method: This was a cross sectional study conducted in Ngawi, East Java, from 
June to July 2019. A sample of 200 elderly was selected by multistage random sampling. The 
dependent variable was clean and healthy behavior. The independent variables were perceived 
susceptibility, perceived severity, perceived benefit, cues to action, self-efficacy, knowledge, 
attitude, and access to health service. The data were collected by questionnaire and analyzed by 
path analysis. 
Results: Clean and healthy behavior was positively and directly affected by self-efficacy (b= 1.51; 
95% CI= 0.29 to 2.74; p= 0.015), attitude (b= 2.37; 95% CI = 1.17 to 3.56; p<0.001) , cues for action 
(b = 2.48; 95% CI= 1.11 to 3.86; p <0.001), perceived susceptibility (b= 2.07; 95% CI= 0.89 to 3.26; 
p= 0.001), perceived severity (b= 1.76; 95% CI= 0.54 to 2.99; p= 0.005), perceived benefit (b= 1.47; 
95% CI= 0.36 to 2.57; p = 0.009), and access to health services (b= 2.26; 95% CI= 1.00 to 3.53; 
p<0.001). Clean and healthy behavior was indirectly affected by knowledge. 
Conclusion: The clean and healthy lifestyle behavior of the elderly is directly affected by 
perceived vulnerability, perceivedseverity, perceivedbenefits, cues to act, self-efficacy, attitudes and 
access to health services. Clean and healthy behavior is affected by knowledge. 
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BACKGROUND 
One indicator of the success of the health 
development program is an increase in the 
life expectancy of Indonesian population. 
Central Agency on Statistics(BPS) reports 
the results of Intercensal Population 
Surveys (SUPAS) in2015 which stated that 
life expectancy in Indonesia at 72.1 years, 
meaning that every child born will have an 
average life expectancy until 72.1 years old 
(Statistics Indonesia, 2017). 
Unhealthy lifestyles in the elderly 
population in Indonesia cause an increase 
in the percentage of elderly with health 
issues or morbidity rate for the elderly. 
The elderly morbidity rate in 2018 was 
25.99%. It means that from 100 elderly 
there were 25 to 26 elderly with health 
issues (Statistics Indonesia, 2018). 
Changes in the elderly in developed 
countries have a physical impact on the 
elderly. These impacts include changes in 
the cardiovascular system which is a major 
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disease of the elderly which affects other 
diseases such as hypertension, coronary 
heart disease, pulmonic heart disease, 
cardiomyopathy, stroke and kidney failure 
(Fatma, 2010). 
Elderly hypertension patients in 
Indonesia aged 55-64 years by 45.9%, aged 
65-74 years by 57.6%, and aged >75 years 
by 63.8%. The prevalence of hypertension 
in Indonesia based on the diagnosis of 
doctors in the population aged >18 years 
by 8.4% (Ministry of Health of the Repu-
blic of Indonesia, 2018). Whereas in Ngawi 
Regency, East Java, 10,042 cases of hyper-
tension were reported and served at the 
Community Health Center (Ngawi Health 
Office, 2016). 
In understanding correct lifestyle 
practices and in order to avoid disease, 
individuals and society need to learn the 
right behavior. In this case, the Health 
Belief Model (HBM) is the first theory in 
the field of health related to health beha-
vior. HBM can explain prevention beha-
vior and individual response to disease. 
HBM confirms that a person's perceived 
vulnerability and efficacy of treatment can 
affect a person's decision on behavior 
towards his health (Janz et al., 1984). 
This study was conducted to deter-
mine the determinants of clean and 
healthy behavior in the elderly with hyper-
tension by applying the Health Belief 
Model theory. 
 
SUBJECTS AND METHOD 
1. Study Design  
This study was an observational analytic 
study with Cross Sectional design. This 
study was conducted in Ngawi, East Java, 
from June to July 2019. 
2. Population and Samples 
The target population in this study was 
elderly with hypertension in Ngawi, East 
Java, amounted to 512 people. A sample of 
200 elderly was selected by multistage 
random sampling. 
3. Study Variables 
The dependent variable was clean and 
healthy behavior. The independent varia-
bles were perceived susceptibility, per-
ceived severity, perceived benefit, cues for 
action, self-efficacy, knowledge, attitude, 
access to health services, and family 
support.  
4. Operational Definition of Variables 
Clean and healthy life behavior was an 
activity carried out by humans and can be 
seen immediately within a certain time to 
maintain and improve health status of 
individuals. 
Perceived susceptibility was a subject-
tive perception of a person about the risk of 
contracting the disease, and the perceived 
possibility refers to a person's risk of 
certain diseases or adverse health effects. 
The measuring instruments in this study 
was questionnaires with continuous data 
scale. For analytical purposes, continous 
data was converted to dichotomous. 
Perceived Severity was the perceived 
seriousness or severity of the disease. It 
also left the disease untreated (including 
evaluation of both medical and clinical 
consequences and social consequences that 
may arise) according to circumstances or 
actions that may occur. The measuring 
instruments in this study was questionnaire 
with continous data scale. For analytical 
purposes, continous data was converted to 
dichotomous. 
Perceived benefit was someone who 
feels the benefits gained when paying for 
health facilities and services when com-
pared to the risk of his illness. The mea-
suring instruments in this study was 
questionnaire with continous data scale. 
For analytical purposes, continous data was 
converted to dichotomous. 
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Cues to action was a stimulus for action 
or stimulation needed to trigger the 
decision making process so that health 
behavior occured. The measuring instru-
ment in this study was questionnaires with 
continous scale. For analytical purposes, it 
was converted to dichotomous. 
Self-Efficacy was belief in one's own 
ability to do things. Self-efficacy could be 
seen as a person's belief about the extent to 
which he was able to control motivation, 
behavior, and social environment. This was 
necessary to produce a behavior. The 
measuring instrument in this study was  
questionnaires with continous data scale. 
For analytical purposes, continous data was 
converted to dichotomous. 
Knowledge was the result of "knowing" 
and this happened after the person senses a 
certain object. The measuring instruments 
in this study wasquestionnaires with conti-
nous data scale. For analytical purposes, it 
was converted to dichotomous. 
Attitude was readiness or willingness to 
act, and was not an implementation of 
certain motives. The measurement scale 
was continous. For data analysis, it was 
transformed into dichotomous. 
Access to Health Services. At every 
time that was needed, to behave in a 
healthy manner, the community needed 
supporting facilities and infrastructure. The 
measurement scale was continous. For data 
analysis, it was transformed into 
dichotomous. 
Family Support was a form of service 
behavior performed by the family in the 
form of emotional support, appreciation, 
information and instrumental support. The 
measurement scale was continous. For data 
analysis, it was transformed into 
dichotomous. 
5. Data Analysis 
This study used path analysis with steps 
which included model specifications, model 
identity, model suitability, parameter esti-
mation, and model respesification.  
6. Research Ethics 
The research ethics used were informed 
consent, anonymity, confidentiality, justice, 
benefit, and ethical clearance from the 
Health Research Ethics Committee of the 
Faculty of Medicine, Sebelas Maret Uni-
versity, Surakarta, (No. 12 / KEPK / 2019). 
 
RESULTS 
1. Distribution of Subjects of the 
Study 
In the univariate analysis the results of the 
distribution of the study subjects showed 
clean and healthy behavior as in table 1. 
2. Path Analysis 
The path analysis model observed the effect 
of 9 variables, namely 3 endogenous varia-
bles and 6 exogenous variables. Degree of 
freedom (df) which showed the path 
analysis could be done. The formula of 
degree of freedom is as follows: df = 
(number of measured variables x (number 
of measured variables + 1) / 2- (endo-
genous variables + exogenous variables + 
number of parameters) with the value df = 
(9x (9 + 1) / 2- (3 + 6 + 9) = (90/2) -18 = 
45-18 = 27. Path analysis can be done if df 
≥ 0. The specification of the model will 
illustrate the effectof the variables to be 
examined. 
Table 2 shows that self-efficacy had a 
direct and positive effect on clean and 
healthy behaviors. The elderly with high 
self-efficacy had a logodd of 1.51 units 
higher (b = 1.51; 95% CI = 0.29 to 2.74; p = 
0.015) than low self-efficacy. 
There was a direct and positive 
effectof attitude on clean and healthy 
behavior. Elderly with good attitude had a 
logodd of 2.37 units higher (b = 2.37; 95% 
CI = 1.17 to 3.56; p <0.001) than the elderly 
with poor attitude. 
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Tabel 1. Sample characteristics 
Characteristics n Percentage 
Perceived Vulnerability    
Low 126 63.0 
High 74 37.0 
Perceived Severity   
Low 109 54.5 
High 91 45.5 
Perceived Benefit   
Low 122 61.0 
High 78 39.0 
Cue to action   
Low 103 51.0 
High 97 48.0 
Self-efficacy   
Low 108 54.0 
High 92 46.0 
Knowledge   
Poor 120 60.0 
Good 80 40.0 
Attitude   
Poor 134 67.0 
Good 66 33.0 
Health Care Access   
Easy 97 48.5 
Difficult 103 51.5 
Family support   
Weak 97 48.5 
Strong 103 51.5 
Clean and Healthy Behavior   
Poor 150 75.0 
Good 50 25.0 
 
There was a direct and positive effect 
of cues to acttionon clean and healthy 
behavior. Elderly with a high cues to action 
had a logodd of 2.48 units higher (b= 2.48; 
95% CI= 1.11 to 3.86; p<0.001) than elderly 
with a low cues to action. 
Perceived vulnerability had a direct 
and positive effect on clean and healthy 
behavior. Elderly with a high perceived 
vulnerability had a logodd of 2.07 units 
higher (b = 2.07; 95% CI = 0.89 to 3.26; p = 
0.001) than low perceived vulnerability. 
There was a direct and positive effect 
of perceived severity on clean and healthy 
behavior. The elderly with high perceived 
severity had a logodd of 1.76 units higher 
(b= 1.76; 95% CI = 0.54 to 2.99; p = 0.005) 
than the elderly with low perceived severity.  
There was a direct and positive effect 
of perceived benefits on clean and healthy 
behavior. Elderly with high perceived bene-
fit had a logodd of 1.47 units higher (b= 
1.47; 95% CI= 0.36 to 2.57; p= 0.009) than 
elderly with low perceived benefit. 
Access to health services was directly 
and positively related to clean and healthy 
behaviors. Elderly with easy access to 
health services had a logodd of 2.26 units 
higher (b= 2.26; 95% CI= 1.00 to 3.53; p 
<0.001) than older people with difficult 
access to health services. 
Knowledge was indirectly related to 
clean and healthy behavior through per-
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ceived vulnerability. Elderly with good 
knowledge had a logodd for the high 
perceived vulnerability of 0.92 units higher 
(b= 0.92; 95% CI= 0.33 to 1.52; p= 0.002) 
than elderly with poor knowledge. 
Knowledge was indirectly related to clean 
and healthy behavior through attitude. 
Elderly with good knowledge had a logodd 
for good attitude of 1.12 units higher (b= 
1.12; 95% CI= 0.50 to 1.74; p <0.001) than 
elderly with poor attitude. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Structural model of path analysis with estimation 
 
Table 2. Results of analysis of determinants of clean and healthy behavior: 
application of health belief model theory 
Dependent variable Independent variable b 
95% CI 
p Lower 
limit 
Upper 
limit 
Direct effect      
Clean and Healthy 
Behavior 
 Self-efficacy (High) 1.51 0.29 2.74 0.015 
 Attitude (Good) 2.37 1.17 3.56 <0.001 
 Cues to action (High) 2.48 1.11 3.86 <0.001 
  Perceived vulnerability 
(High) 
2.07 0.89 3.26 0.001 
  Perceived severity (High) 1.76 0.54 2.99 0.005 
 Perceived benefit(High) 1.47 0.36 2.57 0.009 
  Health care access (Easy) 2.26 1.00 3.53 <0.001 
Indirect Effect      
Perceived susceptibility 
(High) 
Knowledge (Good) 
0.92 0.33 1.52 0.002 
Attitude (Good) Knowledge (Good) 1.12 0.50 1.74 <0.001 
N Observation = 200      
Log likelihood = -293.11413     
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DISCUSSION 
1. Effect of knowledge on clean and 
healthy behavior 
The results of this study indicate that there 
was an indirect and positive effectof know-
ledge on clean and healthy behavior 
through perceived vulnerability and 
attitude and it was statistically significant. 
Elderly who had good knowledge were 
more likely to engage in clean and healthy 
behavior than elderly with poor knowledge. 
The lack of knowledge of the elderly can be 
seen from respondents who did not under-
stand about clean and healthy behavior, 
factors causing the elderly to get hyper-
tension, and what is meant by hypertension 
itself. This shows that health promotion 
regarding the importance of clean behavior 
and hypertension is not given optimally. 
This result is in line with the study by 
Prihanti et al. (2018), which showed that 
respondents with low knowledge will find it 
difficult to apply clean and healthy beha-
vior. The study showed that poor know-
ledge had an impact on clean and healthy 
behaviors by 0.079 times compared to 
those who had good knowledge. 
The results of this study are also in 
line with the study of Masyudi (2018), 
which proved that there was a significant 
effect of knowledge on behavioral pre-
vention of hypertension by the elderly. 
Knowledge is the most influential 
factor in the formation of attitudes and 
behaviors. The existence of knowledge will 
make it easier to accept new behaviors or 
behavior changes based on good know-
ledge, awareness, and positive attitude 
(Fitrianiet al., 2018). 
Knowledge based on the Health Belief 
Model improves health behaviors and 
beliefs about hypertension in the elderly 
population with hypertension (Khorsandi et 
al., 2017). 
So, henceforth the elderly will do 
blood pressure checks regularly and on 
time as a form of solving these health 
problems. 
2. The effect of attitude on clean and 
healthy behavior 
The results of this study indicated that 
there was a direct and positive effectof 
attitudes on clean and healthy behaviors 
and was statistically significant. Elderly 
who have good attitudes will affect the 
intention or desire to conduct clean and 
healthy behavior and routinely conduct 
blood pressure checks at the integrated 
services post and the nearest health 
centers. 
The results of this study are in line 
with the study of Mindianata (2018), which 
proved that there is a significant effect of 
attitude on active intention to follow 
integrated services post. The results of the 
study showed a value (p = 0.008). 
Based on a study conducted by Ogilvie 
et al. (2015), attitude can affect one's inten-
tion to conduct an early examination of 
cervical cancer detection. The accuracy of 
the examination, safety, the ability of the 
examination in protecting health, and 
acceptance of screening affect a person's 
positive judgment and positive attitude 
towards early detection of cervical cancer. 
It is similar with a studywith attitude 
variables that can effect behavior conducted 
by Annisa et al. (2019) which stated that 
attitudes can affect preventive actions for 
osteoporosis. This study showed value (r = 
0.22; p = 0.017). But in theory attitude will 
provide a basis for someone to behave in a 
certain way (Wardhani et al., 2017). 
3. The effect of access to health 
services on clean and healthy 
behavior 
The results of this study indicated that 
there was a direct and positive effect of 
access to health services on clean and 
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healthy behavior and was statistically 
significant. 
The results of this study are in line 
with a study by Nainggolan et al., (2016), 
which proved that there is a positive effect 
of access to health services on the com-
pleteness of immunization of children 
under two years. The study showed that 
respondents who have a long time service 
in health facilities have a risk of incomplete 
immunization of 1.33 times compared to 
fast service time. While the statistical test 
showed that difficulty in getting trans-
portation causes give the risk of incomplete 
immunization status by 1.49 times com-
pared to respondents who can get trans-
portation easily to health facilities 
(Nainggolan et al., 2017). 
The distance of the services that can 
be reached by the community will increase 
the utilization of health facilities, because 
distance limits a person's ability and 
willingness to seek services. Especially if 
transportation is limited, communication is 
difficult, and there are no services in the 
area, it is necessary to provide complete 
health facilities and reach out to areas so 
that health services are easily accessible for 
the community (Sarinastiti et al., 2018). 
This study is in accordance with a 
study conducted by Karman et al. (2016) 
which suggested that access can affect the 
frequency of visits to health facilities. The 
closer the residence to the health care 
center, the greater the number of visits to 
the health care center. And vice versa, the 
farther the distance of residence with the 
health service center the smaller the 
number of visits at the health center. 
4. The effect of perceived susceptibi-
lity on clean and healthy behavior 
The results of this study indicated that 
there was a direct and positive effect of 
perceived vulnerability on clean and 
healthy behaviors and was statistically 
significant. The low perception was due to 
the lack of elderly knowledge of the dangers 
of hypertension and the importance of 
clean and healthy behavior. So, they did not 
feel that they were vulnerable to complica-
tions from complications that begin with 
hypertension and did not engage in clean 
and healthy behavior. 
The results of this study are in line 
with the studyby Attamimy and Qoma-
ruddin (2017), which proved that there was 
an effectofperceived vulnerability and DHF 
prevention behavior. 
The study shows a result of b= 0.29 
which means that individuals who have a 
high perceived vulnerability will increase 
prevention behavior by 0.29 units higher 
than those with a low perceived vulnera-
bility. Besides, the value of a positive 
relationship shows a relationship that was 
directly proportional. This means that if the 
individual considers himself more vulnera-
ble, the better it is to make an effort to live 
a healthy life (Attamimy and Qomaruddin, 
2018). 
Cues to action are needed to encou-
rage individual involvement in health beha-
vior. Cues to action can come from internal 
and external factors. Internal factors 
include physiological cues for symptoms or 
health complaints. External factors such as 
information from family friends, health 
workers, media, etc. (Setiyaningsih et al., 
2016). 
Perceived vulnerability refers to sub-
jective assessment of risks to health 
problems. Someone who feels at low risk 
for an illness, then the possibility of con-
ducting unhealthy behavior is higher. 
Conversely, if someone feels themselves at 
risk for an illness he will be more likely to 
reduce that risk (Onoruoiza et al., 2015). 
Likewise, the elderly who realize that 
they are vulnerable or at risk of developing 
hypertension will make an effort to prevent 
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the disease by carrying out clean and 
healthy behavior. As stated by the Health 
Belief Model theory developed by Rosen-
stock (1994) cited in Murti (2018) that the 
presumption of a person to be exposed to 
an illness will make themselves aware to do 
a prevention and protection. 
A study by Bakhtari et al. (2012) 
suggested that someone who considers 
themselves vulnerable to health problems 
will take action to protect themselves. 
The Health Belief Model predicts that 
a person who has perceived vulneabilirty to 
a disease tend to prevent the occurrence of 
the disease. Conversely, someone who has a 
low perceived vulnerability to disease has a 
lower tendency of taking the actions to 
prevent the occurrence of the disease. The 
individual is more likely to engage in 
unhealthy behavior or risky behavior 
(Murti, 2018). 
5. Effect of perceived severity on 
clean and healthy behavior 
The results of this study indicated that 
there was a direct and positive effect 
ofperceived severity on clean and healthy 
behavior and was statistically significant. 
The results of this study are in line 
with the studyconducted by Attamimy and 
Qomaruddin (2018) which proved that 
there was a positive effectofperceived 
severity on DHF prevention behavior. The 
study showed that respondents who had 
high perceived severity would increase 
prevention behavior by 0.406 units higher 
than respondents who had low perceived 
severity. Thus, the relationship between 
these variables was strong. While a positive 
value on the coefficient indicated the rela-
tionship between variables was directly 
proportional. This means that if perceived 
vulnerability is high, the greater the pre-
vention behavior. Conversely, the smaller 
perceived severity, the worse the prevention 
behavior is carried out. 
Perceived severity refers to a person's 
subjective assessment of the severity of a 
disease, as well as the potential that can be 
caused if it is not treated or prevented. 
Someone who considers that a disease is a 
serious disease will be more likely to take 
an action that is needed to prevent the 
occurrence of the disease, or reduce its 
severity (Murti, 2018). 
The perceived seriousness construc-
tion concerns an individual's beliefs about 
the seriousness or severity of the disease. 
Meanwhile, perceived seriousness is often 
based on medical information or know-
ledge, it can also come from a person's 
belief that he will get into trouble due to 
illness and will have an effect on his life 
(Sulaeman 2016). 
Perceived severity of an illness will 
affect beliefs about the disease itself. Trust 
in one's ability is the key to influencing 
changes in health behavior (Shojaei et al., 
2016). 
6. The effect of perceived benefits 
with clean and healthy behavior 
The results of this study indicate that there 
is a direct and positive effect of perceived 
benefits on clean and healthy living 
behavior and is statistically significant. 
The results of this study are in line 
with the study of Attamimy and Qoma-
ruddin (2017), which proves that there is a 
positive effectofperceived benefits on DHF 
prevention behavior. 
The study shows that respondents 
who have a high perceived benefits will 
increase prevention behavior compared 
with respondents who have a low perceived 
benefits. In addition, positive values on the 
coefficients describe a directly proportional 
relationship. This means that the greater 
perceivedbenefits perceived by the subject 
of the study, the better the prevention 
behavior, and vice versa (Attamimy and 
Qomaruddin, 2018). 
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If an individual believes that certain 
actions will reduce vulnerability to health 
problems or reduce seriousness, then he 
tends to engage in behavior regardless of 
objective facts regarding the effectiveness 
of the action. This is also reinforced by the 
HBM theory which states that health-
related behavior is also influenced by a 
person's perceivedbenefits of taking healthy 
actions or behaviors. The perceived benefits 
of a person will affect preventive action 
(Murti, 2018). 
The construction of perceived benefits 
is one's opinion of the usefulness of a new 
behavior in reducing the risk of disease. 
Individuals tend to be healthier when they 
believe that new behavior will reduce their 
chances of developing the disease. Per-
ceived benefits play an important role in 
determining behavior for secondary pre-
vention (Attamimy and Qomaruddin, 
2018). 
The perceived benefits will affect 
one's judgment to behave to reduce risk or 
take precautions. If someone believes in 
certain actions that can reduce the suscep-
tibility of a disease, then he will tend to be 
involved (Onoruoiza et al., 2015). 
7. The effect of cues to actionon 
clean and healthy behavior 
The results of this study indicated that 
there was a direct and positive effect of the 
cues to act on clean and healthy behavior 
and it was statistically significant. 
The results of this study was in line 
with a study by Kurniawati and Sulistyo-
wati (2014), which proved that there is a 
positive effect of the cues of action on 
health prevention behavior. 
This study showed that respondents 
who had a strong cue to action will increase 
the behavior of vaginal discharge preven-
tion efforts by 0.621 times compared to 
respondents who have a weak cue to action 
(Kurniawati and Sulistyowati, 2014). 
Cues to action are needed to encou-
rage individual involvement in health beha-
vior. Cues to action can come from internal 
and external factors. Internal factors 
include physiological cues for symptoms or 
health complaints. External factors such as 
information from family friends, health 
workers and the media, etc. (Setiyaningsih 
et al., 2016). 
HBM shows that behavior is also 
influenced by cues to action. Cues to action 
can improve one's healthy behavior with 
significant results. The effectiveness of 
HBM increases bone density to prevent 
osteoporosis (Jeihooni et al., 2016). 
8. Effect of self-efficacy on clean and 
healthy behavior 
The results of this study indicated that 
there was a direct and positive effect of self-
efficacy on clean and healthy behaviors and 
was statistically significant. 
The results of this study are in line 
with the study by Setiyaningsih et al. 
(2016), which proved that there is a direct 
and positive effectof self-efficacy on hyper-
tension prevention behavior (b = 0.11; SE = 
0.02; p <0.001). 
Increasing one's self-efficacy can 
improve one's health behavior as well as in 
compliance with taking anti hypertensive 
drugs (Yueet al., 2015). Someone generally 
does not try to do something new unless 
they can do it. If someone believes that a 
new behavior is useful (perceived benefits), 
but thinks he is unable to do (perceived 
resistance), chances are he will not do a 
behavior. Variations of this model are per-
ceived values and interventions determined 
as main beliefs (Murti, 2018). 
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